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(54) RECEIVING EQUIPMENT 

(57)Abstract: 

PURPOSE: To provide an FM receiver in which an improvement rate of a 
tone quality is higher than a conventional technique. 
CONSTITUTION: Electric field intensity information obtained from A/D 
converters 7, 7' is compared by a comparator 12, electric field intensity 
of a channel whose electric field intensity is higher and multi-path depth 
are selected by switches 1 3, 1 3'. and its results are inputted to a CPU 
14. respectively. Simultaneously, speed information from a car speed 
sensor 1 7 is inputted to the CPU 1 4 as fading frequency information. 
Such a membership function as shown in a data memory 1 5 is stored in 
advance, and based on the membership function, the CPU 14 executes a 
fuzzy rule stored in a program memory 1 6 under the control of the CPU 
1 4 by a fuzzy inference program. As for an inference method, a MAX- 
PRODUCT method is used, and a consequent part is synthesized by a 
MAX method. Also, a type of each membership function is a trapezoid. 
The CPU 1 4 derives an optimal value of an operation time constant of a 
separation controller 1 9 from a result of fuzzy inference. Subsequently, 
by controlling a resistance array + switch 1 8 by its value, the time 
constant becomes optimal. 
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(57) 

[^] A/Dn>/t-^f7. 7' *^e>#^^^feS^ 
3, 13* ■em#^<Z):*:g^^;^®•^^^>*;l/OS#^ 

:/B®S*^stiTfe c p u 1 4 \t:ii z/A- i/v 
r i^^-f r t;^-f iti&:^n aic j: y c p u i 

4:<Dmm<0rX'm7-t^, jii&:^l4MAX-PROD 

fe. #>i>/1-i'>y::^1ISoMli^T'feS. CPUl 
4 tt:7 r i^'f Jil^c^^^ft^ ^-fe A* u- 3 > 3 > h n - 

7?S^T l/-f +X>f y ^ 1 8 S:^J»U I^^SrflBSC 
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m^X±n^ ^ - i: b fe=§-^ v/'^- i> ^y -T^o^f 1/ 
^®:*:Sv^;^©^M#&fm^^c J: »J^bm:t;-r 

SSA^r/t^^ - ^ i: y 1/ 

I N -MAXfi^i^^-rfeS i h trU^tir^^^ 

So 
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TS?-fJil&«!WS*«. S;;i-t5tfig5Hi!?8XttSNJiJ|f 

«)T^^Sq|gmS:#-5MAX- P RODUCT-^J^T-fe 
[0 0 0 1] 
[0 0 0 2] 

^f'f/'tS/^^-f (diversity system) FMSli«7?tis 2 

jB:S:®fet»«;bT> ±X<DyaL-i^zyirmmS[KMm. 

X^^j:^izfmm.^:k^<m^X^-k'pfj^<h^ 

3(D#^, m^\Z^X^MONOm*}\Zfj:i>r=. 

^^is^mi-r^t.\,^^m&t3i-^tmm^tix\f^^, 

(3) seic, FMSfi«|®:x.-7^U:^-^|||fetCL+RM-§-® 

(HC) ®|gi&g^(&(S:gi:/W;!j'y h (HC) (DmSiM 
[0 0 0 3] 



(3) 

3 

[0 0 0 4] ±ia®®:&^*l4, 2o<Z)5^-V>:^;i/(^-5 

10 

[0 0 0 5] (SXD-^X'it. 

[0 0 0 6] (o) iffi»TMJS8?!i[S:-^i;-rsi:. 

[0 0 0 7] ±Mepm-^\zm!h-xrji-^t\,tz% 

fS«iS:S#^-rs^i:&BWi:tS. A(!W5lcii, (l) 40 
iz A I/- i/ s > 3 > h □ - 9<Z)SM^5QSS:IEfbS-es i 

FMs^«»®m (2) 7.>(v'f-zymm^m^^'^ 

^^-Brfe^f-f/tt/T^-f FMStmmmm. (S) /N-f;^? 
S:Bfl&i:i-«. 50 
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[0008] 

©i:, m$^mzm\:'t=M'mm:^m^^msMf-^iy 

[0 0 0 9] 2|C^®m2®^lCiSSM^ 

m&<7>mm^iz^ 'ymmmDmm.mmi:W^^^ 
\zm\:'f=^^m^n^^'mmi^WLh. ^mmz 

[0 0 10] »c, 2p:^(D^3©f6^lcj;SSMigg 

tfmi\Mtmi>zM-^\^x^hwmmmm^^n^ 

t^b/u -J vmmwLiL. ^mxt=.^mmm,zii\s 
X. si<-9^'^mkh'^^mm:S^\y^)\^^. smm^ 

m^mm^^wm-^m.. ^h>msznv5-\^f=.w^(r>:f^y 
)%-*/v:rmmz^^v7V^)\/-Mzmr5\sx. 

[00 11] 

mm: immz^v. iii<D»retcj:«g«^ 
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^ S/y :>BSSlc J: »J 7 r s?>f -n/-Mc3g::5v 

[0 0 12] ttc. :^^m<DmZ(D^lZjiS>^m^ 
^f!l^micJ:ym^®tl^-^t-«ky'^^ 

j:*):mammmmkmmi^. yrv^ms9&^ 20 

^jc J; s ^ r i^>f ^T=S^^cfS 7 r 

[0 0 13] HlC, 5|c|gqg®m3®56^tCJ:Sg«^a 

s Nit«$6S:^m 7 r e^^-f iti&^aa#atc J: y . ^ 

[00 14] 

\:>xmssm't^% 2 iisswi: ltcd ^f-r 

T, ieifi«3'C^'<S. 
[0015] <|li60!l> Hit*, 50 
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Mil ®12 A 3 ^rJ > h n —JV^M^ Ai/^r 

^ FM^mi0m.^^tzfu V ^ H-e* y . m2.\m 

1, 1' aT>5^, 2, 2' {i7a>hx> 
3, 3' li/l^KA;^^-^;!/^ (BPF), 4, 
4' lir>:/, 5, 5' ttx>/<a-:/-«aSil (DE 

T) , 6, 6' , 8, 8' li/N>f/\'X7>f;V^5t(HP 
F), 9, 9'liAM DET, I Z\tm/;-^V~9. 1 
3, 13' \imi^mh\yX(D7.>( 14ttCP 

^nd/'9A>t^y, 1 7ii:*^1i#^m^ai:U 
T®««-fe>-y-, 1 8 li-fey'? I/- S/ 3 z/lsm^^Bi^ 

liFM^^T'feS. 
[0 0 16] -ei/T. HPF8. AM DET9, A/ 

D3>A-^ 1 0^t)tLPF 1 1 i;, HPF8' , AM 

DET9' , A/T^nyA-^lO' j^tJ^LPFl 
1' \i.^i\.^tV7)\y^A7.mmm^WL^lf^^^^ CP 

U14, •?-^>i^y 1 5, :?'n^f9ixi 6tt7r2^^ 
jill^#©$:^-r C P U 1 4 if:/'a Ajsl =E 

[0 0 17] -fe/'CU-i/3>®l^#ffi*^©i: 

i5c«):;^>f 'yf^swi-1, , swi-4<DM*^b^ 

s«g 1 (D:X'f 'j/^EKs w 1 ii, s w 1 <D-en-?n»cjt 

f5t-S^®:^'f 'f^SW2-l, SW2-4® 

i^IA>e>J&:S^20X>f^i/5^IlIg&SW2h, SWl^U^S 

w2<z>-e*i^tv(D;?.>f ^y^^tgs^-rs^R 1 , , 

R4. i:5^>^e>fis^s*l■cv^s. -ebT, T^-f-y^iaKs 

W 1 jgttf S W 2 ttreti-?ti®ffi*i©7-*^^® 

Jfc) m^M-f^nyT'y'^-C 1 , C 2 ii36?tficg^b 
Tfey, CPU147b>e>(Df!lW#SclCj:yf{fi^Sn 

ecxRnicjcy^F^Sr^-rs. iB^snfei©^ 
tt-t/^i/-S/3>3>hD-^i 9jc:ffi:^sns. 

fe, HfilMT'lis Rl<R2<R3<R4-e«>So 
[0 0 18] SSldU 01tCfe(:tSCPU14(Z)iM^& 

^•tzfu-ji^mxii)^, mr. sizto®3jcj:y*^ 

[0 0 19] [>^a'y^3 1] A/D3>/'?-^f7, 
7' *^e>#6>nfem^^1f^l*, =2>/N-l/-iJt 1 2T' 

Jisissn. >?.>fv5=-i3, 13' "r•Sl?^®:*i^v^:& 
c?>^^>:t>-n/C!>mi^!tgOSttJtv;i/^/N°;?.assS: (A/D 
3>A-4ri 1, 11' (D^iS) ^mix^x. "tom^ 
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20 



PUi4K:A*Stis. ztHiJ$mt.yji-t?yifmi 

[:/D 3 3 ] -7^- ^ ^ U 1 5 lC{i04 ICg^-r J: 

e>ja:^>>'^-2/v:^5igt mm A^iBissttTfey, c 

P U 1 4 i/ :^1®tS:Stc-:^a i''^ A;* ^ y 

7 e;-^«ii&:/p Aic<t y c p u 1 4 (Dmm<Drvm 
=g->i ^/t- i/ V ■^miom\m4. tcat-r j: e> (i i 

l^u v^3 4:l c P u 1 4 1*7 r i^^im<Df^mi' 

^13, 13* *>6)<^)1ff^tc»^^-fe^\-i/-i/3:/n> 
[0 0 2 0] H4t±2|s:ia6««Jicfe»-?S7ri:^-f;i/-;i/i: 

^s. * 

[0024] 1-3. MAX-PRODUCT?£ 



* [0 0 2 1] 1-1. mmiz^i-f^yri^^jv-n^ 



-;i/«:S^LTVNS*^, ;i/-;K^®li4oic®e>nsri: 
I>-;i/i] t>U v;!/^/^^^?^*^ r:;{^:&ya?VM 

^ ^^^ft^c/J^sv^J mm) 

[0 0 2 2] 1 - 2 . jyg^jltcfett^ :?t yA- i/y zm 
ltf^Lfc«ke>lC, W5\pi\ZA'Z><K>-7 7V>(}\/-)]/. 

ffSKD, ^(DZ'oiDiiyA-t/v-f^iiyrV-^n/- 

[0 0 2 3] :;^®^] 
3' *^e.^»■5v;l/5^/^•:^gil$^&^;<^f1r>-^M 7*^ 

30 ^n^mm^ (moymm^Bu ^-^mso 



i:^yA-iyv^rm.<Dmsi} mat. li^tcA^sn 

Kif(D&^y'f-yi/'trX^^&-MMm (.SIT. 



40 



3^:||^gM■e^±MAX-PRODUCTS^:ffiV^ 



50 



;g=l 
; g = 0 

; 0<g<l ii-rs. 
^ 7 r e^>f iiiiy D A®M A X - p R o D u c 
^^llff^S:S^t-:70-^^-h-efey. 
4 CD -7 T i?-^ g^SfflV 5 ©M A X - P R O D U C 

0!S6tCj:y, MAX-PRODUCT&lCiSsjcllJg 

[0 0 2 5] [>?.-r'y^5 1] (yix-Kg)g:ffi) 
Kf^®A;tr^ (/'?5;ji-^) fcS-:5v%T. IM£D#^ 

BP^. H5K:feVNT-r;i/^A;^.ggSa;H:tX*5*b7t>^ 
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^ffisnsi:, m5<Dsmm>, ©ic^isfs 

[0 0 2 6] [7.-ry:/5 2] (^;i/-;i/g)ji^g|& 
(PRODUCTiS) ) 
S 5 ICa^f J: ICl o(Z);i/-;WCMbT^*^ 2 
-rSfcii), 2o(3D;yix-KS:ai:«)TlotC-rSi2>il*^ 

PRODUCT?£lCJ:*t«iSSCDji^Swili, wi= 
gil • gi2i:bT> •?-cD;i/-;i/(7)#i^i/- K®f^aS!t 

i:bT*«)6ttS. ^ZLT\ tg^^ttf^^ (PROD 
UCT) -e«)So 

[0 0 2 7] [>?.x^':?^5 3] (#;i/-;i/g>7r$^W 

Bi (y) =Wi- Bi (y) Hl^Xtm^tl^. ^ 
[0 0 2 8] [^5^^y:/5 4] jgjfe^m (MAX^S) 

ma) ^msm^ii-t^o mmximeAic^-rmi 
(Dm^miismx$>^. ma^^BO (y) b 

0 (y) =MAX (Bi (y) ) ^aLi = l~n'Z?|» 
S. 30 
[0 0 2 9] C>t-r«y::^5 5] gS^*i3S^|®#^7T 

y 7 t^>(im\t±m7.^^y ^51-54 X'imi^miim 

Xmt>^. b*^U CPU14*^-feAl/-e/a>3>h 

7 v^itx$> »; , wmm^^ i o(dsc«(c 
i^mn hx. y om^m-f^m c&iai^) 

yO= (/bO (y) • ydy) / (/B© (y) d y) 

T'#-5o ig6Bicz:®J:e>lcLT*«)feMvi>yO*^anS 

[0 0 3 0] <^a6«2>07li, ||2®^®-|l8g 

i^rnxS)^. 07^cfev^T. 1, 2* itryv^i-. 2, 

2' li^Oi/hx^K. 3, 3' ttBPF, 4, 4' 

yyzf, 5, 5' ttx>/<n-:/- DET, 6, 6* it 

LPF, 8' ttHPF, 9, 9' itAM DET, 1 

1, 11' ttA/D3>/1-^r, 1 2tt3>'Al/-4f, 50 
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i4i±cpu, 1 5 ^i7T2^-^'^ii&^cfflv^s;* 
♦)/:?mtS: (^^i:LT) «jebTv%s (M;ttf. P 

ROM5!)^e>^-g>) -T^-^f;*^';, 1 61*77 

ROM7!)^e>^S) :7^ay^A>i^U, i7i±SSi1f^^ 
bT<3D:^-fe 7 1 li^m^x-f y ^ 7 2 

r, 7 2. 7 2* \imi^mthX(D:^^ V"^. 7 7tt 
FMgfgtiT'feS. 

[0 0 3 1] ^lyX. HPF8» AM DET9. A/ 
Dni/yt-atlO&tJfLPFl li:, HPF8' , AM 

DET9' , A/Dn^/t-i? 1 0' ZttJ^LPFl 
1' tt-etl^tiv;i/5^A->?.^«^m#m5:J^U CP 
U14, f'-^J:*^'; 1 5, -i/Dy^Ajjl^U 1 6li7 

T2^>fJilW!l»®S:fitea-r-5, CPUi4ii::^nif5 

m^mizyri^^im^mft^, cpu 1 4 \tmm 
m^WLh h'Xo^Av 77 7 1 K:®pfs#sriiim-rs^ 

c pu 1 4 aym^^^-tzTu V ^0T-fe5o JSAT. 07 
2!ltJf08}Cj:»J:*^l660SCD^f-f FMS#*S(Z)1& 

[0032] lzfUv^Sl'\ 

iticStu >^-fy^7 2, 7 2' t?«^^®;*:^vn:& 
0>^^>:*.;i/®v;i/^/'?;^8!l$S: (A/D3>/l-^f i 
1. 11' &^UT. -e®il^S:CPU14 

[0 0 3 3] [:/D>i'i^8 2] :x7^^v:;^8 liin^tc 
*5$-fe:y!J- 1 7 *^6)<DiSS^^*<v;l/^>'1xa^^^l b 
TC PU 1 4 lcA:^jSti-&. zl4^^4«l^:•r;^5^>'^•;^.S 

[0 0 3 4] [yn^);i'8 3] -r-^f^^U 1 5jc« 
04lcm-tJ:e)*?i>>'t-S/^J'::^B®S (IfeizE) A^BtSS 
tiT^y, CPU 1 4tt:*>>'1-i/^y7'1^S:Stcya 

9#flg) S:7ri?>fi^:^ny9Aic«fcycPUi4«) 

SlOJtO^l ItCat-ti-i^a^AX-MINSS 
[0 0 3 5] [^n^yi'8 4] CPU14tt7rS^'f 

[0 0 3 6] mQ\-s:iemmvLis\'ii>yrV>(A^-')\^iL 
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[0 0 3 7] 2-1. ^m>zia\-t^yrV'<)v-n^ lo 

[0 0 3 8] [;i/-;n] %u 

rA^^:yg?v^] *^o5iS*^ ^;^,^^^Jil^,^J (t&# 

C;i'-;i/4] *,L, 

[0 0 3 9] 2-2. |^g8tCj3t-t-S>3t:yA-»/'iy>^ 

30 

m 9 {cs^s 7 tt7 T BSSSrr-$> »; , 

tS^l/fcJ:e>tc, et&i^K:4o®7TJ^>fvn/-;K 
;i/ 1 ~4 5:5^U ISt;?|piJctt;i/-;KDltjSI^S:Jfc'rttf 

i/^y^^B^^D^S®li2fctJfyl/-K(DM^cov^T^il^;ii (1 
-2. ||figMHCfcl-?S>i>A-£/'j;>'B®Sc) iil^^T' 
fey, i$W55:«BS-rs. 
[0040] (3) MAX-MI N-a/CvS; 40 

e> ^ UTJii&i^&mt-^^Jc J: y mi&:&?&5»^M 
:*^Ui0!lT?J*MAX-M I N-fi>ii^S:fflv%T 

S :7 r 2;>r f^-fU ACDM A X -M I N -M'l>^ 
Hff^&S^-t^P-^^^-hT-fey, 011tt09® 
7T2^-fg®a[S:fflV^fe.BIl 0CDMAX-MIN-*^C«£ 

y, MAX-MiN-S/Ci4Sfcj:*2p^l86«a|o^2/:^ so 
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[0 04 11 0 1] (yu-K<pgffi) 

tuSE (1-2. ||fifeMifcfef:rS:*>A->>y::^BSS» 

[0 0 4 2] [X7^«v:/10 2] (#;i/-A>CDjg^g 
(MIN^ ) 

i:LT*«bS. S/JMili, wi=MIN (g 
il. Si2) T-^iS. 

[0 0 4 3] {7s7-vZriOZ'\ (#;i/-A<D77t? 
^i^j^fe^a (MINj£) ) 

m^o^n^—n^ (;i/-;i/i~4) tc^tj-L-eti-^tuoi^i/- 

giRi:®«/JMit (^^^ ?:#T7Ti;^>figSi:-tS. 
®9 ^c^3v^T^S(©:7 r e^-f B^<©^ic^$ns^!4 
«i®a«i)-*vi/-;b 1 ~4 ® 7 r e;>f igST'fes. =^4=^ 

i (y) 14, Bi (y) =MIN (wiBi (y) ) Tf# 
[0 044] [7.5^^^104] tSUigll (MAX 

ffef^apicfews^;!/-;!/ (;b-;n~4) ®S:*cll (H 

m<t^i i:V^e>^t^«5:»S. tm^MBO (y) 
li, bO (y) =MAX (Bi (y) ) ;<aL/i = l~n 

[0 0 4 5] C;^7^-vyi0 5] SS«iSi^^®#^ 

^mxmt)^. L*^U C P U 1 4 ^Vt^y 7 T 1 8 tCM 

^7 2, 7 2' ^wvm^^r-Mziiim^^mii^ 

fl^ . 01 lBlcr®J:-5tcbT*«)fcfiii>yO*^StS 

nTV^So 

[004 6] <mm3>mi2it. mzommco-m 

tmtLX<DJ\^ijv hn>ha-;i/FMS<i»z>^ 

S:^'t:^Dy^^0T?feS. ai 2^CfeV^T> 12 1141 

-^ffi&^A^e>m#!tS$:«^ffi-tSS^-iJf, 12314F 

1 2 5l4-fe/'CW-2/3>3>hn-9, 12 6l4^N-f* 
«)/ h (L^) , 1 2 7l4^W?tj^y h (HS) , 1 2 814 

hm3>ha-7, 1 2 9«n-/'?;«.7-f ;b^f 
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(LPF) . 1 3 6li/1>KAx:7-f (BPF) , 

13 7ttcpu, 1 3 8^±7Ti>W^^c^v^s/^- 
s:7ri^^;i'-;i/:j^^yt?feS. CPUi3 7&yt-7r 
i?>f;i/-;L'>i^U 1 3 &\-i.-7rV^immM^WL^^ 
U CPUi3 7id::7rS^^/i/--n/^^Ui3 8ic*S«S 

mSi^Mr-t^o * fe, /W;«7^i/ h 1 2 6, 1 2 7{*^ 

[0 04 7] 013li. 01 2fCfe(-JSCPUl 3 70) 

[0048} llfay^lSll S^-^f2T*S^- 
PUl 3 7lCA*-rS. FM^gl2 3*^e)H 

1 4 iz^-t^ e> ^tJBtjaaSfS&^-^S a ->''?;:^7-f ;i/^f 
1 2 9®m:*i:, 01 5tC5^-rJ:-p^^a8S?I^S:*-r 
€>>'^>' K/tX7 1 3 6 ®mA*«C P U 1 3 7 ICA 

[0049] [:/P»i;^'l 32] CPU137lim^ 
^E*^e>. N' =kE; (k:— ^ tlyX/-<:XU 
^)VN' Sr^ffi-rS. 1 2 9<D 

iaiM?Sfi^FS, Bout/Lout, fcUTlMJ-tS. 35 

SNJtS, Lout/N' iibxasffi-rs, 

[0 0 5 0] [::fD-yi7 1 3 3] ^ri^-Y^^ U l 3 
8 itm 1 6 {C^f «k ^7 T if^JV-JVj^tf^f- yA- i/ 
^i^zfwm^^tiU^nx-iS^). CPUl 3 7J43SffiLfelS 

T2^">f;V-;WC«':5<7T*^>r«l^$:CPUl 3 70>M 

m LfcMAX-PRODUCTSSSrffiVV =g^S|5©^ 

mitm 1 6 (cs^-r J: -5 ic^t-^So 

[0051] [^P^yi'134] CPU14{i> 

[0052] 016 \t:^mmizi3»& y 7 ;u-;b 

vmmw^^ y ^ >'>'^- v -fm^irmt-^x 

th^, ^\jXi^yn-i/v:fmjJ^we(r>±jm^\iJ^ 
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[0 0 5 3] 3-1. m^m.ZlQ\1^V7VAJ\^-}\/ 

mz. 04 (iD#;i/-;i/i±j2tT«)<i: \zmmmxm^-& 

10 [00 54] Dl/-;!/!] =bU m^SE^W^ 

20 (tff#sixD) . f\A-tivvmmmm.n£: 

[0 0 5 5] 3 - 2 . ;^ V zm 

016 tcs^s y \i.y 7 B^rc'fe 

ltri4bfeJ:e)tc, ^7^f«otc4o(D7r$^-f>'i'-;u 
;i/-;n~4S:S^U «£j&l^tcti;i/-;i/®tSI^^S:«: 
•t^f^SPOX ©CD2o®;*>A-5/«y:/giKi::7rS^'f 
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